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SPINDLE MOTOR FOR A SLIM OPTICAL DISK APPARATUS 



FIELD OF THE INVENTION 

[0001] The present invention is related to a spindle motor, and especially to a 
5 spindle motor for a slim optical disk apparatus. 
BACKGROUND OF THE INVENTION 

[0002] Fig. 1 shows the structure of a conventional spindle motor. The spindle 
motor 1 of the prior art mainly comprises a rotor 11, a stator 13, a circuit board 15 
and a mounting plate 17, wherein the circuit board 15 includes a plurality of 

10 electronic components 15a and electric contacts 15b. The spindle motor 1 must use 
an external connecting piece 3 such as a cable to electrically connect with the plural 
electric contacts 15b, so that electric signals can go through the external connecting 
piece 3, the plural electric contacts 15b and the electronic components 15a for 
changing the electromagnetic fields of the stator 13 to rotate the rotor 11. By the fact 

1 5 that the circuit board 1 5 is made to the scale of a large area in pursuance of the scope 
covered by the rotor 11 and the stator 13, and it allows a part thereof with the 
electric contacts 15b to protrude to quite a degree, however, the circuit board 15 of 
the conventional spindle motor 1 of such a structure occupies quite a large space, 
therefore, the conventional spindle motor 1 of such a structure is hard to meet the 

20 requirement of being light, thin, and small. 

[0003] In view of the above stated defects of the prior art, the inventor of the 
present invention tried hard to figure out an improvement and thus developed a 
spindle motor for a slim optical disk apparatus; the improved spindle motor of the 
present invention has the feature of being light, thin, and small, so that 

25 miniaturization of optical disk apparatuses can be more easily realized. 
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SUMMARY OF THE INVENTION 

[0004] The object of the present invention is to provide a spindle motor for a 
slim optical disk apparatus, by the structural improvement of the spindle motor of 
the present invention, optical disk apparatuses can more easily realize their 
5 requirement of being light, thin, and small. 

[0005] To get the above object, the present invention provides a spindle motor 
for a slim optical disk apparatus, it comprises: a stator; a rotor; a circuit board being 
within the range covered by the rotor, the circuit board having a plurality of 
electronic components used on the spindle motor and a plurality of electric contacts 

10 for connecting an external connecting piece; a mounting plate used at least for fixing 
the circuit board. Wherein the mounting plate has an area in correspondence by 
position with the electric contacts of the circuit board, the area provides a space 
required for connecting of the electric contacts with the external connecting piece. 
[0006] The present invention will be apparent in its objects, feature as well as 

15 effects after reading the detailed description of the preferred embodiment thereof in 
reference to the accompanying drawings. 
BRIEF DESCRIPTION OF THE DRAWINGS 

[0007] Fig. 1 is a perspective view showing the structure of a conventional 
spindle motor; 

20 Fig. 2A is a perspective view of a first embodiment of a spindle motor of 

the present invention for a slim optical disk apparatus; 

Fig. 2B is a perspective view of a modification of the first embodiment of 
the spindle motor of the present invention for a slim optical disk apparatus; 

Fig. 3 is a perspective view of a second embodiment of the spindle motor 
25 of the present invention for a slim optical disk apparatus; 
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Fig. 4 is a perspective view of a third embodiment of the spindle motor 
of the present invention for a slim optical disk apparatus; and 

Fig. 5 is a perspective view showing the structure of connecting the first 
embodiment of the spindle motor for a slim optical disk apparatus of the present 
5 invention with an external connecting piece. 

DETAILED DESCRIPTION OF THE INVENTION 

[0008] The spindle motor 2 of the present invention is used mainly in a slim 
optical disk apparatus. By the fact that data processing electronic devices such as a 
notebook, a tablet PC etc. are requested to be more and more light, thin, and small, 

10 the slim optical disk apparatus installed in such a electronic device must be 
requested to be more and more light, thin, and small in order that it will not occupy a 
too large space in the data processing electronic device. The spindle motor 2 of the 
present invention can meet the requirement of being light, thin, and small. And the 
spindle motor 2 of the present invention comprises: a rotor 21 which can be a rotor 

15 of a conventional structure; a stator 23 which can also be a stator of a conventional 
structure; a circuit board 25 being within the range covered by the rotor 21, the 
circuit board 25 having a plurality of electronic components 25a used on the spindle 
motor 2 and a plurality of electric contacts 25b for connecting an external 
connecting piece 3, the material of the circuit board 25 being the material generally 

20 for a printed circuit board (PCB); a mounting plate 27 used at least for fixing the 
circuit board 25, the mounting plate 27 being made of metallic or hard material, and 
having an area 27a in correspondence by position with the electric contacts 25b of 
the circuit board 25, the area 27a mainly providing a space required for connecting 
of the electric contacts 25b with the external connecting piece 3. 

25 [0009] Fig. 2A shows a first embodiment of a spindle motor of the present 
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invention for a slim optical disk apparatus. The spindle motor 2 of the first 
embodiment of the present invention has a vacant area 27a provided at the periphery 
of the mounting plate 27 which is corresponding by position to the electric contacts 
25b of the circuit board 25. The external connecting piece 3 such as a cable or a 
5 flexible printed circuit can be subjected to soldering or some other electrical 
connecting way in the space of the vacant area 27a to contact the electric contacts 
25b. The size of the circuit board 25 of the first embodiment is most preferably 
within the range covered by the rotor 21, i.e., the circuit board 25 had better not 
extend over the range covered by the rotor 21 . 

10 [0010] Fig. 2B shows a modification of the first embodiment of the spindle 
motor of the present invention for a slim optical disk apparatus. The main difference 
between the spindle motor 2 of Fig. 2B and the spindle motor 2 of Fig. 2A is only 
resided in the arranged position of their electric contacts 25b, the electric contacts 
25b in Fig. 2 A are disposed on the rear side of the circuit board 25, while the electric 

15 contacts 25b in Fig. 2B are disposed on the front side of the circuit board 25. 

[0011] Fig. 3 shows a second embodiment of the spindle motor for a slim 
optical disk apparatus of the present invention. The spindle motor 2 of the second 
embodiment of the present invention has a vacant area 27a provided in the mounting 
plate 27 which is corresponding by position to the electric contacts 25b of the circuit 

20 board 25. The external connecting piece 3 such as a cable or a flexible printed circuit 
can be subjected to soldering or some other electrical connecting way in the space of 
the vacant area 27a to contact the electric contacts 25b. The size of the circuit board 
25 of the second embodiment is most preferably within the range covered by the 
rotor 21 for the same reason as of the first embodiment, i.e., the circuit board 25 had 

25 better not extend over the range covered by the rotor 21 . 
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[0012] Fig. 4 shows a third embodiment of the spindle motor for a slim optical 
disk apparatus of the present invention. The spindle motor 2 of the third embodiment 
of the present invention has a raised area 27a provided on the periphery of the 
mounting plate 27 which is corresponding by position to the electric contacts 25b of 
5 the circuit board 25. The external connecting piece 3 such as a cable or a flexible 
printed circuit can be extended into in the space of the raised area 27a and to be 
subjected to soldering or some other electrical connecting way for contacting the 
electric contacts 25b to acquire the object of electric connecting. The size of the 
circuit board 25 of the third embodiment is most preferably within the range covered 

10 by the rotor 21 for the same reason as of the first embodiment, i.e., the circuit board 
25 had better not extend over the range covered by the rotor 21 . 
[0013] Fig. 5 is a perspective view showing the structure of connecting the first 
embodiment of the present invention with an external connecting piece. It can be 
clear from Fig. 5 that the vacant area 27a of the mounting plate 27 is used to make 

15 electric connection for the electric contacts 25b of the circuit board 25. 

[0014] The volume of the entire spindle motor 2 of present invention has 
completely overcome the inferior factor resided in electric connecting of the external 
connecting piece 3 with the electric contacts 25b, with which factor, the circuit 
board 25 has to be extended out of the spindle motor 2, this will increase the entire 

20 volume. Thereby, the spindle motor 2 of present invention is extremely suitable for a 
slim optical disk apparatus with a thickness of 5-17 cm. 

[0015] The first to the third embodiments of the present invention are described 
without the description of the measures of fixing of the circuit board 25 to the 
mounting plate 27, the present invention can have the circuit board 25 fixed to the 
25 mounting plate 27 by a conventional fixing means such as screws and screw holes. 
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[0016] It will be apparent to those skilled in this art that various modifications 
or changes can be made to the present invention without departing from the spirit 
and concept of this invention. Accordingly, all such modifications and changes also 
fall within the scope and concept of the appended claims. 
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